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1. Find all a,b € C such that the matrix A is unitarily diagonalizable.

Answer: a = . b=

Solution :

Check A is normal matrix and use the Theroem 9.7.

A |8 i |e i _ e+l da—bij faa+l i(a—0b)
S |=i b | |i b |—ai+ib bb+1|  |i(b—a) bb+1

A4~ |@ if|a —if _Jaa+1 —ia+bi| [aa+1 i(b—a)
i b=t b]  |ai—ib bb+1 | |i(@—b) bb+1

Thus, we know that A is normal if (@ — b) = (b — a).
(@—b)=(b—a) = (a+a)=(b+Db)

Since (@ + a) is twice the real part of a and (b + b) is twice the real part of b. The condition
holds when a, b has the same real part.
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2. Prove that, if A is normal and B is unitarily equivalent to A, then B is normal.

Note: A and B is unitarily equivalent if there is a unitary matrix U such that B = U tAU.

Solution :

Section 9.3 problem 25 (b) (LERBFE).

3. Please provide (and explain) a square matrix A that A is unitarily diagonalizable but NOT
Hermitian.

Solution :

counterexample for Section 9.3 problem 19 (d).
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